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(54) Electrically controlled exercise apparatus 

(57) The apparatus comprises user Interface means such as bar 18 connected via cables 19 to a drive shaft 22 and 
andto'a'^;^^^^^ 

In^fn^lS ?^ ^ ''^''^^'^ '^"^^ Of weights to be both staticallyand dynamically simulated 

and to enable different types of exercise, for example rowing exercises utilising trolley 26, to be simulated 
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SPECIRCATION 

Bectrieaily controlled exercise apparatus 



««pJ!?i!«^""°" ^'^'''^^ or weight training apparatus, especially an apparatus in which the 

S D™r^t«?t™n^^^^^ ^ weighttraining or exe,t:lse apparatus. Ithas previously 

been proposed to employ a generator as a means of resistance. This is unsuitable for weight simulation as 

change to a different type of exercise, for example from a weight lifting to a rowing exercise Othflrd«.fr«c 
rSancB re«nrS« «^ ! « « generator Is used as a 

15 rs^rdXtheTStt^^^^^^^^^ 

uLr .di.!Snr'°'' ' «""*"9' a velocity sensing means, a displacement srnJng me^a 

90 mlfrSiT ■ i™^"**'!" "^'^'"0 ^" e'a^tranfc means of controlling the voltage applted to tie 

dTXXStS^^^^^^^^ 20 

accom^^rSSgTa'S'n^^^^^^^^ 

25 Sura J is a mSS'"^'"*^""' embodying the principles of the invention; 

thelnSon^ 25 

showifin Rgi™ l!""""'"'* "^^^^ P°««°" «he apparatus 

-in Brin<Si^J?°5^^ functional block diagram of a weight training or exercise system embodying the 

^£rcT- ' 4 «s sensed by the displacement sensing means 6 and velocity by the 

35 Sutmlnf^l^ means Send taken to an input of the user adjustment means 9. An output of the user 
35 adjustmentmeans9istakentothemotorfieldwindings10 "luwuser 
the u«raZsiSent m!»^^^^^^^ apparatus embodying the principles of the Invention the user 1 adjusts 

40 TZuI^mTT*".^ 9^^^'*^ °" vv^'aht which the user 1 desires to sSuSa e 

^ffereXdouto^^^^^^ 40 
differentiated output of the velocity sensing means 7 is added to an outputfrom the user adiustment maitne 

fhrusSfrs^Ti'^r*"'?'^ 

A^oS?r fT* ^ ^'th the Inertial effects of lifting the simulated weight 

Anotheroutputof the user adjustment meansSIs multiplied by the output from the disolacemant 

oftS^Z J- "'«ans6enablestheworkdoneperunitdisplacementto becaiculated/niesum 

^J'^r^? r "^'''"'f*'''"*^~""*'"9'"""«12,anddispte^^^ 

the J«inl!S?'«n'"°*'* °*<'P«i;8*'0" apparatus embodying the principles of the invention an output of 

which IS taken via the user adjustment means 9 to the motor field windings 10. The effect Jf emDlov^ia this 
modeofoperBtionistoapplyaresistancetotheuserlproportlonaltoanindid^^ 

Si«n?«S^r^t "° themseh/es to those skilled in the art, for instance the outputSSie 

displacement sensing means 6 might be taken to an input of the raising to indlcial power means ^5 so that 
varymg resistances could be applied to the user 1 at different positions of the user fntSng means 2 
'?8""2«ho>««onepossiblearrangementofanexerei8eorweighttrainingapMS^ 

Z."£u"Jff '"T °" " ''^'^P'^'^ ^ ^ '"^^'^ 1 7. A bar 18 rests on KS^po^^f^^^^^^ 60 
18 Is coupled via cables 19 and pulleys 20 and pulleys 21 to the drive shaft 22. The drive shaft 22 is 
connected to tfieannature of the motor 23. The motor 23 is connected by electrical cables to a instant 
current unit 24 which is connect«ri to the mains «..nnlx/ «nH alcn tn « .«„tr«i Hi.^r.. ° ^ ~"«a"t 
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stetfcresistance generated bireZS^ 
the agency of the control andVplTy S°^^^^^^ 
^ the user at the cor,trol and displaj unS ~ Performance data are displayed to 

28 he performs a rowfng exerZTm^Xeba^^^^^^ ^ ■ """^ l'^ *«^««ed over7he pulleys 

the grooves 27. The user selects the Krp? S r^SItl^r • ^l^® t~"ey 26 back and forth fn 

f'«P'»Vunit25andhfsperform:nceSodS^^^^^ 

and.e%httraX:SLlS,'^^^^^^^^^^ 

supplied with a sensibly constant current hlT^ -2..! The motorarmature 29 is 

resistor ora more complex but wXo^L«2^^" "^"^'"^ 3° ""'"h "'av a sSe Wah value 

15 orintegralwithatachometerai S:^^^^^^ 

tachometerai generates an output voltJie vSfi 2,1 and « cam switch 32. The 

cam switch 32 provides one or inore oSf„^ ilu Proportional to the velocity of the armatur^ 29 tha 

on fi, *''™"9''**^«'"°torfieldwindings33 Cu?,^nH« ''faction of current 
36.an'dS[ASiu^^^^^^ 

mass. Simulation Of the inertial effSSht a JSl^^^^^^ 

respect to time by the capacitor 38 and the^Sl^M h"^'' ""^'''''^'^ ^ differentiation^ h 
25 simulatlngtheeffectofgravityonth3ahtJS?hf 

potentiometer 37 therefore provWes a2ul^^llt ? ^^'^^rs 36 and 37. AdjuSmemof the „ 

weights. Component values a7ecSosJjfo?S^^^^^^ ^""^ «f"ulatlorf?^ngI?f ^' 

.0 rn?ir--"-----^^^^^^^ 3, 

ror.u^:s7n;er'.S?rrtS^^^^^^^ 

sensed by the cam switch 32. One n^cSS^^^^^ displacement of the moior amTaSre 29 as 

?*5f"P"f°*«^«'*«fl«controiredTS^,°^^^^^^^^ 

th?rSn'^^'^P~P°'*'*°"«'*°thelnputvo?i^g^^ 35 
the AND gate 42. The cam switch 32 Is oS one t S^^^^^^ 
operationtriggersthesingleshotmuItivibXraJJw^^^ 

output of the multivibrator 43 is taken to onTofttJ^'^ ^Ti!^"^ ^" P"'«« duration The 

arranged that output pulses fromTe voltT»^ » "'^f'^ AND gate 42. The AND gate 42^80 

outputforthe duration of the n«JV::r,.°lff™ appear at the AND aata 49 ^in 

output of the AND gate42 is therafVmnI«2^"^ The number of pulses at thp 

apprcximryteTvSrrp^It^^;^^^^^^^^ 
»ro ornegative such as would be tSe ca^S n^wn^"^^^^^ ° k"*? ^^"^'^^'^ ^''e" input vS^tage is a. 
ovefBhootofthesimulatedwelght. ""°'*°*'''*°"«''y»''«"«8rduringperlodsofdynam^^^ 

disp,ayi:^;"j^:;°lhX^ 

embodyingwelllcnownSiKdi^;^vr„^ 
units, and by the use of suitabKtV^^^^^^ 

Tthrs^th^er?^^^^^^^^^^ 
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an electric motor 

a mToS wSa ^•'^ -tor 
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a velocity sensing means 
a user adjustment means 
an adding means 

electronic means of controlling the voltage applied to the motor field windings 
5 electronic means of determining the work done and multiples thereof and displaying them to the user. 5 

2. The exercise or weight training apparatus of Claim 1 where the output from the velocity sensing 
means is differentiated with respect to time and added in the adding means to the output voltage from the 
user adjustment means such that static and dynamic weight simulation Is achieved. 

3. The exercise or weight training apparatus of Claim 1 where the output from the velocity sensing 

1 0 means is raised to some indicia! power and added to the in the adding means to the output voltage from the 1 0 
user adjustment means such that the effects of different exercises are simulated. 

4. The exercise of weig ht training apparatus of Claim 1 where the output from the velocity sensing 
means is multipled by some constant selected by the user and added to the output from the user 
adjustment means. 

1 5 5. The exercise or weight training apparatus of Claim 1 where the output from the displacement sensing 1 5 
means is multiplied by the output from the user adjustment means, to compute the work done per unit 
displacement. 

6. The exercise or weight training apparatus of Claim 1 where the cumulative total of work done is 
computed by a counting means and a resetting means wereby the user may reset the cumulative total to 

20 zero at the end of the period of exercise. 20 

7. The exercise or weight training apparatus of Claim 1 where the cumulative work done computed In 
Claim 6 is displayed to the user in the display means in convenient units or work or multiples thereof. 

8. The exercise or weight training machine of Claim 1 where the velocity of the motor may be calculated 
from the output of the displacement sensing means. 

25 9. The exercise or weight training apparatus of Claim 1 wherethe electric motor may be either of the 25 
linear or rotary type. 

1 0. The exercise or weight training apparatus substantially as described herein with reference to 
Figures 1 — ^3 of the accompanying drawings. 
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